. 1 NTRODUCTI ON

A. THE NATO Al R CAMPAI GN AGAI NST SERBI A I N 1999

On March 24, 1999, the North Atlantic Treaty
Organi zation (NATO) started an air canpaign by attacking
targets in Serbia, including Kosovo. The goal was to end
the “ethnic cleansing” in Kosovo and coerce Serbian
forces to wthdraw from Kosovo. More than 11 weeks
later, on June 11, 1999, NATO halted its air canpaign
because Serbia had agreed in a mlitary treaty with NATO
to an immediate withdrawal of its forces from Kosovo.
Wthin the followng weeks, NATO forces investigated
roughly 900 of the engaged targets in Kosovo. It was
di scovered that the overall nunmber of 37,200 sorties had
provably destroyed only 26 tanks, 12 infantry fighting
vehicles (I1FV), and eight howitzer batteries [Ref. 1].
Furt her nore, a number of civilian targets wer e
erroneously at t acked. These civilian casual ties
j eopardi zed NATO s credibility inside and outside Europe

and endangered the unity of the Alliance [Ref. 2].



B. BACKGROUND

Since the end of the Cold War, especially after the
Gulf War, NATO s tendency to overestimate material and
t echnol ogi cal effectiveness had significantly increased.
Contrary to the lessons learned from Wrld War I, Korea,
Vietnam the Mddle Eastern Wars, and Afghanistan, the
Kosovo canpai gn vas based solely on air power. It was
NATO s intention to conduct a clinically pure and
predi ctable air canpaign from a safe distance. Tar gets
shoul d have been destroyed wth termnally-guided
weapons. Si mul t aneousl vy, friendly casualties and
coll ateral damage woul d have been m ni mal .

Clearly, this situation denonstrated that conputer-

controlled high technol ogy, which works well under
| aboratory conditions, has Ilimtations in a real
battl efi el d. Poor weat her conditions, sone geographica

peculiarities, and an eneny, who was tactically well
prepared, significantly reduced the effectiveness of the
ai r canpaign. The slight influence of the air canpaign
on the outconme of NATO s actions is seen, at best, only
as one factor anong nmany that determ ned the outconme of

the conflict [Ref. 3].



Fog and |l ow clouds caused nultiple term nations of
air strikes and reduced the efficiency of electro-optical
satellite systens, infrared based reconnai ssance, and the
| aser/ GPS based navigation of cruise mssiles [Ref. 4].
Furthernmore, <contrary to the @lf War terrain, the

nount ai nous, rugged terrain of fornmer Yugoslavia reduced

the ability of |ong-range reconnai ssance. From the Gulf
Var , the Serbian For ces had | earned that only
reconnoitered targets could be engaged. Thus, hidden

tanks, IFV's, howtzers, and “silent” radar sites could
not be engaged to a significant and desired extent. I n
addi tion, the deploynment of decoys prol onged the survival
of the real, nostly hidden, equipnent.

To reduce their own casualties, which was essenti al
for the continuous unity of 19 denpbcratic NATO nations,
the air canpaign was I|imted to higher altitudes.
| ndeed, the 78-day aerial bonmbardment did not cost the
life of a single NATO soldier or airman [Ref. 5].
Furthernmore, many air strikes were aborted during the
first weeks with the honary aim of mnimzing civilian
casualties [Ref. 1].

Derived from unclassified NATO sources, one main

reason for Pr esi dent M| osevic’s wthdrawal was the



increasing destruction of infrastructure targets. Thi s
infrastructure was assessed as a source of inconme for the
Serbi an “Nomencl atura.” In addition, the decreasing
support of Serbia by Russia and the increasing discussion
about contingency plans of a NATO ground canpaign
contributed to the end of Serbia's aggression in Kosovo
[ Ref. 1]. But to date, the exact cause of the Serhbian
wi t hdrawal has not yet been determ ned [Ref. 2].

This thesis analyzes the question: ”"What m ght have
happened if Serbia had not retreated and NATO had had to
conduct a ground forces canmpaign to achieve its

obj ectives?”

C. OBJECTI VE STATEMENT

This canpaign analysis will evaluate the outconme of
a NATO ground forces canpaign in Kosovo—eperations plan
(OPLAN) and force structure given—which is launched in
order to end ethnic cleansing in Kosovo and force Serbian
forces to withdraw from Kosovo. The evaluation wll
satisfy two neasures of effectiveness (MOE): mnim zing
friendly casualties and successfully ending the canpaign

as soon as possible.



The created nodel will also be a starting point for
the devel opnment of a decision support tool for joint

contingency planning in higher HQ

D. SCOPE AND LI M TATI ONS

This canpaign analysis is based on the follow ng
principles as far as data, level, and jointness are
concer ned:

The data and information of this canpaign analysis
are based on unclassified sources.

The level of this canpaign analysis is the NATO
conmand |evel for such a canpaign, i.e. Suprenme Allied
Commander Europe (SACEUR) | evel. Thus, this study wll
l[limt its resolution to the level of divisions for the
Bl ue Forces (NATO) and to the level of armes for the Red
Forces (Serbia); sinultaneously, the guerilla warfare
element will be taken into consideration.

Al t hough such a canpaign would be a joint one, this

study will focus on the ground forces. The effectiveness
of air forces will be based on the results that the NATO
air canpaign from March to June 1999 has shown. Thus,

this canpaign analysis assunmes that the ground forces



have to achieve the given objectives with very limted
air support.

During the NATO air canpaign in spring 1999, five
basic options for a possible ground canpaign were under
di scussion [ Ref. 6] : the "Macedonia Option,” t he
“Montenegro Option,” the “Hungary Option,” the “Albania
Option,” and the “Airborne Option.” This study wll
exam ne the nost discussed conbination of three of these
[Ref. 6], nanmely the "Macedonia Option,” the “Montenegro

Option,” and the “Al bania Option.”
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1. A BRIEF H STORY OF THE BALKAN AREA

A. BEFORE WORLD WAR |

The division of the Roman Enpire in the 4" Century
AD resulted in the spheres of influence of the East and
West Roman Enpire. Si nul taneously, the differences
between the Greek Orthodox and the Roman Catholic Church
were born. Today, the border between both religious
denom nations along the line from the Bay of Cattaro to
the River Save still exists [Ref. 7].

After the march through of Huns and Goths, heathen
tri bes—€Croats (Hrvati) and Slovenes in the 7" Century,
Serbians (of Slavonic origin) in the 8" Century—settled
in nost parts of later Yugoslavia. The Mont enegrins, of
Serbian origin, mgrated to the present area in the 14'"
Century while fleeing fromthe Turks. The Bul garians are
of m xed origin from Roman Thrace, Slavonia, and Turkey.
Al bani ans (Ski petarians), Macedoni ans, and G eeks derive
their origin from tribes, which settled the Bal kans—a
Turkish word for nmountains—eenturies before Christ.
These include Al banians who derived from the Pel asgi ans,
Macedoni ans from the anci ent Macedoni ans, and Greeks from

the Hellenes [Ref. 7].



The inhabitants of the Balkans were at all tines
fanatical followers of their religions. Three main
religions are predomnant: (1) the Croats and a fraction
of the Albanians are Roman Catholic; (2) the Serbians,
Mont enegrins, Greeks, and Bulgarians are G eek Othodox;
and (3) a fraction of the Croats, Serbians, and Al bani ans
in the present Bosnia area converted to |Islam during the
Tur ki sh occupati on. Those Turks, who have stayed in
their former occupied areas, are still Islamc [Ref. 7].

In the 14'" Century the Turks started their expansion
to the North. On June 27, 1389, the Serbian arny was
defeated on the Anselfield (Kosovo Polje). The
Bul garians were defeated in 1393, the Hungarians at
Ni kopolis in 1396, the Geeks in 1446, Serbia in 1459
(which remained occupied until 1815), Albania in 1462
(which remained occupied for 450 years wuntil 1912),
Bosnia in 1463, and Herzegovina in 1482 (see Figure 2.1
at the end of this chapter) [Ref 7]. Dal mati a was
defeated in 1522, a Hungarian arny |ost the battle at
Mohacs in 1526 (nost parts of Hungary remai ned occupied
for 150 years), and Montenegro was defeated in 1528. I n
1529 and 1683, the Turks reached Vienna. These and the

following centuries were characterized by ever-changing



coalitions in a ferocious partisan war of the South Slavs
against the Otoman Enpire, which had 1its |[|argest
extension in the 18" Century (see Figure 2.2 at the end
of this chapter) [Ref 7].

The 19'" Century brought the gradual withdrawal of
the Turks and the l|iberation of the Bal kan nations from
t he Turkish yoke. The consequences of that century-Iong
occupation have reached into the present. On the one
hand, the Croatian and Slovenian cultures are strongly
i nfluenced by those of Central Europe because the Turks
did not occupy these nations. On the other hand, the
Al bani ans have adopted a lot of Islamc culture during
their long occupation [Ref. 7].

In the 19'" Century, the Russians and Romani ans j oi ned
the efforts to repel the Turks from the Bal kans. At that
time, the Russian-Serbian connection was established. In
1878, the Berlin Congress was conducted to establish an
order on the Bal kans, but this order failed. After the
| oss of the common eneny, the Turks, the centuries-old
ant agoni snms  returned, and every nation took action
agai nst every other. The Macedonia problem became an
area of interest for Bulgaria, Geece, and Serbia.

Serbia was disappointed that Austria-Hungary was granted

10



Bosni a and Herzegovi na. The “Dobruja question” resulted
in hostilities between Bulgaria and Romania because
Romani a got the northern part of Dobruja as conpensation
for Bessarabia, which was granted to Russia. Tur ki sh
Greek, and Bulgarian interests clashed in the North
Aegean Sea. In October 1912, the Balkan Treaty between
Serbia, Bulgaria, Montenegro, and G eece was signed, but
no common understanding about a later division of
Macedoni a coul d be reached [Ref. 7].

The First Balkan War started on October 8, 1912.
Mont enegro, Serbia, Bulgaria, and G eece fought against
the Otoman Enpire. The Treaty of London (May 30, 1913),
which restricted the Otoman Enpire in Europe at
Constantinople and the foothills of Thrace, ended that
war, but an agreenent on the nost controversial topics
could not be reached. Al bani an rebellions against the
Turks continued, and Serbia claimd a bigger portion of
Macedonia for itself while Bulgaria was still interested
in the central portion of Macedonia. All parties
rejected a Russian arbitration in the sane year [Ref. 7].

The Second Bal kan War started on June 30, 1913.
Serbia, Montenegro, Romania, and the Otomn Enpire

f ought agai nst Bul garia, which was heavily defeated. Due
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to the Peace Treaty of Bucharest (August 13, 1913),
Serbia obtained nearly all of Mcedonia and the Sanjak
area while Bulgaria obtained a small portion of Macedonia
including access to the Aegean Sea; but it had to
relinquish South Dobruja to Romania (see Figure 2.3 at
the end of this chapter). Thus, on the eve before Wrld
War |, another peace treaty left many Bal kan problens

once agai n unsolved [Ref. 9].

B. WORLD WAR |

During World War |, Bulgaria and the Otoman Enpire
fought on the side of the Central Powers, Germany and
Austria-Hungary, while Greece, Montenegro, Ronmania, and
Serbia joined the Entente Powers—France, Geat Britain,
and Russi a. Al bania was the only Balkan nation which
remai ned neutral [Ref. 9].

Regardi ng the Bal kans, two profound changes in the
political situation characterized the outcome of Wrld
War |I. On the one hand, the Austrian-Hungarian Enpire
was shattered. That resulted in a l|arger Romania and
also in the new countries of Austria, Czechoslovakia, and
Hungary. On the other hand, the Kingdom of Serbia &

Croatia & Slovenia (Kingdom of SHS) was founded (see
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Figure 2.4 at the end of this chapter), consisting of
Bosni a- Her zegovi na, Croati a- Sl avoni a, Macedoni a,

Mont enegro, Serbia, and Slovenia [Ref. 8].

C. BETWEEN THE WORLD WARS

When the concept of formng a state of the South
Slavs on the Bal kans first appeared in 1916, Croatia and
Serbia struggled over the domnating role in this nmulti-
raci al state. Because the Serbians were the majority in

this new country and Croatia fought with the defeated

Centr al Powers in Wrld War |, nmany of Belgrade's
decisions resulted in Croatian resistance. Furt her nor e,
Croatian’s banking, industry, and wholesaling fell into
Ser bi an hands. Changes in the constitution favoring the
Serbians definitely increased the tensions. In 1928,
sone Croatian nenbers of parliament, including their

| eader Stjepan Radic, were assassinated in the parlianent
building in Belgrade [Ref. 7].

In 1929, the Kingdom of SHS was renamed as the
Ki ngdom of Yugosl avi a, whi ch i ncl uded a further
reorgani zation of the admnistration in favor of the
Ser bi ans. The tensions increased, and in 1932 the

Ustasa, a terror organization fighting for an independent
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Croatia, conducted a Croatian rebellion. The rebellion
was bl oodily repressed [Ref. 7].

During a state wvisit in France in 1934, the
Yugosl avian king was assassinated by a Bulgarian
terrorist with close connections to the Ustasa. On
January 15, 1939, the Croatian nenbers of parlianment
decl ared Croatia s independence from Bel grade [Ref. 7].

On April 7, 1939, Albania was occupied by Italy,
whi ch soon after built up strong forces in that region.
And, contrary to its public st at enent s, Italy’s
territorial interests soon began to focus on Geece as
well [Ref. 7].

On the eve of World War Il, noderate Croatian and
Serbian politicians tried to find a balance in the areas
of political power sharing and econom cal equality, but
the internal unsteadiness of Yugoslavia renained. From
1918 until 1941, Yugoslavia had 39 governnents, averaging
a new one every seven nonths. Furthernore, the Comruni st
Party of Yugoslavia had supported all the separati st
efforts of the Croatian Ustasa, the Macedonians, the
Al bani ans, and the Montenegrins, in order to benefit from

these internal tensions [Ref. 7].
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D. WORLD WAR | |

After Italy had declared war on England and France
in June 1940, it attacked G eece out of Albania on
Cct ober 28, 1940. But the attack failed, and Italy was
repelled into central Albania until Novenber 1940. I n
Decenber 1940, Italy begged for Gernman aid on the Bal kans
[Ref. 7].

In early 1941, Bulgaria, Hungary, and Romani a joined
the Axis Powers. Yugoslavia was then wvirtually
surrounded by the Axis Powers and their allies. On March
25, 1941, Yugoslavia joined that Pact as well. But, on
March 26 and 27, 1941, a coup d’' état was conducted and
the new |eaders canceled the two-day old agreenent.
Yugosl avia started its nobilization a few days later and
signed a treaty with the Soviet Union [Ref. 7].

On April 6, 1941, Germany attacked Yugoslavia from
Bul garia, Hungary, and Romania, joined by a few Hungari an
and Italian wunits [Ref. 10]. A little nore than 30
di vi sions, together with heavy air raids on Bel grade and

the early defeat of the Yugoslavian Air Force ended the

canpaign in less than two weeks [Ref. 10], in which
Germany lost less than 200 nen [Ref. 11]. Wth the
arm stice of April 17, 1941, Yugoslavia ceased to exist.
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Germany, Italy, Hungary, and Bulgaria annexed parts of
the country. The remaining territory was divided into
the three states Croatia, Mntenegro, and Serbia, which
were in varying degrees subordinate to the Axis Powers
[ Ref . 8].

The Independent State of Croatia was the |argest
anong these wartime states, headed by the Ustasa. The
two other wartine states were Serbia, wunder a civil
adm ni stration, and Montenegro, which was occupied by the
Italians [Ref. 8].

Before the end of 1941, a large portion of former
Yugosl av territory becane a field for guerilla
operations. The two main groups conducting this partisan
warfare against the German occupying forces were the
royal Serbian Cetniks and the conmunist Partisans under
Josip Broz Tito (1892-1980) [Ref. 8].

Croatian, Serbian, Mislim and Bosnian, Russian and
Bul garian wunits, and also ethnic Germans from the
Hungarian Banat area [Ref. 12], fought on the Gernan
si de. In 1944, the Cetniks disbanded its units; sonme of
t hem j oi ned Germany while others continued fighting under

Tito [Ref. 12].
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From 1942 until the beginning of the German
wi t hdrawal in Septenber 1944, the partisan war increased,
a pacification of the occupied area never happened. By
June 1943, Germany and its allies had increased the
nunber of its divisions in theater up to 12. By
Decenmber 1943, this nunber increased to 18 [Ref. 12].
The guerilla war reached its peak in 1944, when Gernmany
and its allies had nmore than 20 divisions in theater
[ Ref. 12]. I n Yugosl avia, Germany was opposed by 50, 000
to 60,000 Partisans and 12,000 to 15,000 Cetniks (nobile
units only); in Albania, by a total estimated to be as
many as 20,000, with the strongest group that of the
Communi st | eader, Enver Hoxha [Ref. 7]. On the basis of
i nconplete casualty figures, it can is said with sone
degree of accuracy that one out of seven soldiers in
German uniform became a casualty by the close of
operations [Ref. 7]. It is estimated that the partisan
warfare in the Balkans from 1941 to 1945 did cost all
together on both sides about 1,750,000 mllion lifes
[Ref. 7]. Furthernore, approximtely 820,000 hones and
90% of the railway infrastructure were destroyed [ Ref.

71.
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Wwrld War |1 in the Bal kans was a war of everyone
agai nst everyone: Serbians and Croatians fought against
Germans; Italians and Croatians fought against Serbians;
Germans and Italians allied with Croatians and Serbians
battled Tito's Partisans; also Al banians fought against
Tito; supporting the Germans, M hail ovic-Cetniks engaged
the Partisans; veterans of the Russian Czar-arny fought
agai nst Tito; Macedonians battled Slovenians; Christians
f ought Mohammedans; several G eek units fought against
each other; Cossacks and Waffen-SS-units clashed wth
Partisans; and finally English troops fought against

Greeks [Ref. 7].

E. AFTER WORLD WAR I |

By the end of Wrld War 11, Tito' s Partisans had
become the domnant force in the Yugoslavian area;
eventually, the Allies recognized them [Ref. 8]. After
many massacres during the war and nmany post-war counter-
massacres, Tito established Yugoslavia as a federal
Republic in Novenber 1945. Once again, this conpul sory
calmng (“iron clanp”)was based on Serbian pre-dom nance,

although Tito hinself was of Croatian origin and had
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fought during World War | in the Austrian-Hungarian Arny
[ Ref . 13].

The new country’s boundaries were defined according
to the pre-1941 frontiers wth Hungary, Romani a,
Bul garia, and Al bania. Since Yugoslavia was a partner of
the victorious allies, sone territories were added. The
pr e- war i nt ernal Ser bi a- dom nat ed conposition was
succeeded by a federation of six equal republics and two
aut ononmobus regions (see Figure 2.5 at the end of this
chapter). Whil e Slovenia, Croatia (including Slavonia),
Bosni a- Her zegovina and Montenegro were approxi mately
restored accordi ng to their Austri an- Hungari an
boundari es, Serbia changed substantially. The former
sout hern part of Serbia becane the Republic of Macedoni a.
In the southern region of Serbia the autononous region
Kosovo, primarily inhabited by Al banians, canme into being
while in Serbia’s northern part another autononous
regi on—the Voj vodi na—was established [Ref. 8].

Tito’s decision to grant the Kosovo and the
Vojvodina a wder autonony in the new constitution of
1974 was vehenently criticized by the Serbians. After
the death of Tito in 1980, the nythical nationalism

together with religious fanaticism and centuries-old
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hatred arose again. A rebellion by Kosovar- Al bani ans for
the creation of a republic within Yugoslavia was brutally
suppressed in 1981. Then, in March 1989, Serbian
President M| osevic canceled Kosovo’ s autonony [ Ref .
13]. This caused tensions with the other republics,
which feared the increasing Serbian power wthin the
Yugosl av federati on. The decl aration of independence by
Sl ovenia, Croatia, and Macedonia in 1991 and Bosnia-
Her zegovina in 1992—teaving the republics of Serbia and
Mont enegro as the remmi nder of Yugoslavia (see Figure 2.6
at the end of this chapter)—eaused a nurderous civil
war, which NATO air strikes ended in 1994 [Ref. 8].

In 1996, the tensions in Kosovo between Serbians and
Kosovar - Al bani ans increased again and eventually led to
anot her NATO air canpaign in the spring of 1999 [Ref.

13] .

F. CONCLUSI ON

For centuries the Balkan nations have endured
conti nuous bl oodshed. These nations have suffered seven
hundred years of political and civil oppr essi on,
resulting in countless wars with alternating coalitions.

The exterm nation of the population of entire areas, the
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cruel torture of prisoners, and the systematic massacring
of wonmen and children has beconme part of the Balkan
culture. Historically, the nmutual violence could only be
suppressed when strong political |eadership could form a
united organization. The hatred, however, was not
elimnated—enly left dormant. As soon as the *“iron
clamp” ceased to exist, the violence anpng the Balkan

nati ons erupted again.
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Figure 2.1. The expansi on of

Bal kans in the 14" 15th

| asting dom nation (after [Ref.

Century established
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its long-
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Figure 2.3. The withdrawal of the Otonman Enpire from
t he Bal kan Peninsula by the beginning of the 20'"" Century
resulted in the First and Second Bal kan War in 1912-1913

(after [Ref. 8]).
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Figure 2.4. Wrld War | resulted in the foundation of

several countries
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Figure 2.5. As a result of World War |1, the boundaries
of every country on the Bal kans (except Al bania) changed

from what they had been during the inter-war years (after

[Ref. 8]).




Figure 2.6. In 1992, the recent tensions on the Bal kans
resulted in the break-up of Yugoslavia into Slovenia,
Croatia, Bosnia-Herzegovina, Serbia & Montenegro, and

Macedoni a (after [Ref. 8]).
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1. THE MODEL

A. CHO CE OF TOOLS

The decision about the appropiate nodel for the
operational context of this canpaign analysis [Ref. 14
and 15] was driven by the desired outcone, the clarity of
t he docunent ati on of avai |l abl e nodel s, and t he
availability of unclassified data for these npodels. The
aut hor has chosen a si tuati onal force scori ng
met hodol ogy, devel oped by RAND.

The initial idea of using the General Canpaign
Anal ysis  Model (GCAM™  to inplement the chosen
nmet hodol ogy could not be conveniently translated into
action. The overall model of this canpaign analysis is
i npl ement ed by using Excel spreadsheets. As a by-product
of the attenpt using GCAM™ a small nodel is used to give
a rough tine line estimation for the deploynment of the
Bl ue Forces while sinmultaneously partisan warfare agai nst

supply routes is taken under consideration.

B. SI TUATI ONAL FORCE SCORI NG METHODOLOGY
This paper’s aggregated conbat nodel uses the

situational force scoring (SFS) nethodology, introduced
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by RAND, to conpute force ratio, attrition, and novenent
as the result of conbat [see Ref. 16]. The SFS
nmet hodol ogy is a force-on-force nethodol ogy which adjusts
scores dynami cally by considering the effects of the type
of terrain, the type of battle, and the conbined arns
i mhal ances—eor short ages. Once all these factors are
anal yzed, the actual force scores of both sides are
obt ai ned.

The SFS net hodol ogy describes results of engagenents
anong aggregated conbat units. Individual conbatants are
not represented in these units, rather the contribution
of the individuals are averaged together over weapon
system classes within the unit. This firepower score
approach neasures the conbat power of a unit by sunmm ng
t he conmbat power val ues of each weapon system (nunber of
avail able assets tines value of asset) in that wunit.
These values are then nodified by factors, whi ch
represent the influence of terrain, the type of battle
and other such wvariables. The force ratio is then
cal cul ated as the attacker’s conmbat power divided by the
def ender’s conmbat power. This formula gives a neasure of
relative conmbat power in the battle. Finally, the force

rati o, combined with influencial factors like the terrain
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and the type of conbat, is used to determne attrition
and nmovenent of the forward edge of the battle area
(FEBA) [see Ref. 17].

The SFS net hodol ogy, devel oped by RAND, accounts for
situation-dependent conbined arms effects in aggregate
conmbat nodels, which is described in detail in the RAND
Not e N-3423-NA [see Ref. 16]. This methodol ogy is chosen
as a base for this canpaign analysis, because, especially
in the given scenario, the value of a unit’s conponent
weapon is a function of the special conmbat situation in
t hat t heat er. This speci al conbat situation is
determ ned by the type of terrain, by the type of battle,
and by the possible shortages in the weapon mx. All of
these factors are well reflected in this SFS net hodol ogy.

Required data were taken from the RAND Note N 3423-
NA [see Ref. 16] and updated or conpleted by data found
on RAND' s web site [see Ref. 18]. In addition, the
author used mlitary judgnment to define further m ssing
dat a.

The SFS nmethodology is a 20-step calculation
process, divided into four stages, as shown in Figure
3. 1.

The four stages are:
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as

9).

si des’

Varying the strength of each category of weapon

a function of terrain and type of engagenent

(steps 1 — 7).
Modi fyi ng category multipliers to account for
shortages in the conbined arnms mx (steps 8 -

Cal culating conmbat outcones, including both

| osses and FEBA nmovenent (steps 10 — 13).
Cal cul ating casualty distributions (losses of
weapon systenms by type of system across each

cat egory of weapon (steps 14 — 20).

St age 1:
Varyi ng Asset
Strength
St age 4. St age 2:
Casual ty Accounting for
Di stribution Shortages in the Force
M x
St age 3:
Conmbat Assessment
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Figure 3.1. The SFS Met hodology is a calculation cycle

consisting of four stages for every tinme step.

To give the reader an overview regardi ng the concept
behind the calculation for each step, the steps are
briefly explained as follows (for a nore detailed
description see [Ref. 16]).

1. Number of Assets in the Forces

The calculations start with the nunber of assets in
both forces. For the given scenario, the types of assets
are:

Tanks

ARVs (arnored reconnai ssance vehicles) and 1FVs
(infantry fighting vehicles)

APCs (arnored personnel carriers wthout anti-tank
capability)

Anti -tank weapons

Infantry assets (nortars under 100 mm snall

arns); note that the nunber of troops (i.e.
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fighting troops) is represented by the number of
smal | arns

Gun artillery (self-propelled artillery, towed
artillery, and nmortars 100 mm and above)

Rocket artillery, i.e. multiple Ilaunch rocket
systenms ( MLRS)

Attack helicopters

Ai r defense weapons.

These weapon categories are conmbined into the force
ratio representing the basic ground conbat assessnent.
To avoid divisions by zero, asset numbers that are equa
to zero are represented by 0.00001 in the spreadsheet.

2. Asset Score

Basically, each type of asset is given a value
relative to the other types of assets in that category
(e.g. different values for different tanks). Since the
equi pmrent of a NATO division is standardi zed, the scores
for types of assets equal the score of the respective
weapon category. The varied weapon mx on the Serbian
side is taken under consideration by averaging the scores
of asset types into weapon category scores. In order to

conbi ne all weapon categories into a total force score, a
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category weight is applied to each weapon category (e.qg.
t anks) .

3. Raw Cat egory Strength Points

The nunber of assets in each weapon category of step
1 is nultiplied by the corresponding value of this
category in step 2. The total raw strength points are
obt ai ned by summ ng the strength points in each category.

4. Force Multipliers

Force multipliers are applied to take significant
gqualitative factors influencing conbat effectiveness into
consi derati on. Level of training, cohesiveness, and
nationality are anmobng such considerations. These force
mul tipliers enabl e t he aut hor to repr esent t he
peculiarities of the given scenario, e.g. parti san
war f ar e. The base case does have equal values for both
si des.

5. Base Category Strength Points

To obtain the base strength points for each weapon
category, the results of step 3 and step 4 are nultiplied
for each category. The total strength equals the sum

over the strength points of all weapon categories.
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6. Situational Category Miultipliers

At this step, the influence of type of battle and
type of terrain are taken into consideration. RAND
sources [Ref. 16 and 18] provide look-up tables, one for
the attacker and one for the defender, where the weapon
category multipliers are |isted. These situationa
category mnultipliers depend on five types of terrain
(open, m xed, rough, urban, and nountai nous) and on nine
types of battle (breakthrough, wthdrawal, delay, hasty
defense, deliberate defense, prepared defense, fortified
def ense, st al emat e, and nmeeting engagenent). The
peculiarities of the Balkan theater are represented in
this step by chosing values for “prepared defense” and
“nmount ai nous terrain.”

7. Situational Category Strength

The situational category strength is calculated by
multiplying the results of step 5 and step 6 in each
weapon category. Obtained is the strength contributed by
each weapon category as a function of type of terrain and
type of battle. This conpletes the first stage of the
SFS net hodol ogy, followed by the cal culation of conbined

arns shortages.
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8. Shortage Category Multipliers

This step determ nes whether or not a shortage
exists in the weapon categories as a function of the
conbat situation. Therefore, the nultiplier associated
with each shortage, as a function of the Dbattle
Situation, is determ ned. These factors, representing
the shortage category multipliers, are obtained from
| ook-up tables in the RAND Note [Ref. 16 and 18]. Thi s
step mght take into consideration the fact that the
Serbian forces | ack nodern nechani zed equi pnent and over-
enphasi ze infantry elenments, which are far nore adapted
to warfare in nountainous terrain. NATO forces, on the
contrary, usually balance the |lack of infantry wi th high-
tech equi pnment.

9. Fi nal Category Strength

The final cat egory strength i's obt ai ned by
multiplying the results of step 7 and step 8 in each
weapon cat egory. This concludes the second stage of the
SFS net hodol ogy. The following steps will proceed wth
conmbat assessnent.

10. Force Strength

The total force strength for each side is given now

by the sum of the values of step 9. This sum will be
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used in the conbat assessment process to determ ne |osses
on both sides.

11. Force Ratio

The force ratio equals the ratio of the attacking
force strength to the defending force strength, obtained

at step 10. This modified force ratio (MFR) together

with the type of battle will determne the |oss-rates for
both sides and the FEBA novenent rate. Due to the
overall operational situation, the factor of “surprise”

i's not regarded here.

12. Loss Rate, Exchange Rate, and FEBA Movenent Rate

At first, the level of intensity of the attack is
determ ned (low, nedium and high); the base case starts
at the nmedium |evel. These attack-intensity paraneter
multipliers are obtained from | ook-up tables of the RAND
Note [Ref. 16 and 18]. Then, the defender |oss-rate
(DLR), the exchange rate (ER), the attacker |loss-rate
(ALR), and the FEBA novenent rate (FMR), and the FEBA
| ocati on—accunul ative sum of the FMR—are cal cul ated.
For details of these calculations see [Ref. 16]; for now
it is sufficient to state that the force ratio and type
of engagenent determ ne the DLR and ER, and through these

the FMR. The DLR is the fraction of the defending force
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lost in this assessnment cycle; the ALR is simlarly
defi ned. The ER is the ratio of attacking strength | ost
for every point of defending strength |ost.

13. Final Category Strength Lost by Each Side

The loss rates of step 12 are nultiplied by the
total of step 9. This result will be used to determ ne
total | osses by category in the steps of the fourth stage
of the SFS net hodol ogy.

14. Final Category Strength

The calculations of the casualty distribution start
with the results of step 9, the final category strength
poi nts. These strength points will be used to determ ne
the fraction of strength contributed by each weapon
cat egory.

15. Category Loss Miultiplier

Di fferent types of weapons are destroyed at
different rates depending on the situation and the
opponent’s weapon m X. A | ook-up table [see Ref. 16 and
18] is used to determne the casualty distribution for
each type of battle, which for this operational context
is defined as assault. These loss-multipliers are

obtai ned for each weapon category based on the fact that
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on NATO s side arnmor is the primary assault weapon while
it is infantry on the Serbian side.

16. Shortage Category Miultipliers

Short age mul tipliers repr esent t he casualty
distribution effect of shortages on the casualty pattern.
The shortage factors are obtained by duplicating step 8
as step 16.

17. Relative Category Losses

The final category strengths of step 14 are
multiplied by the category loss-nultipliers of step 15.
The result is divided by the shortage category
multipliers of step 16. The resulting values in each
weapon category represent the relative |oss-rates of each
weapon category.

18. Normalized Category Strength Lost

The nornmalized category strength 1lost for each
weapon category is obtained by multiplying the results of
step 13 by those of step 17. The results are then
di vided by the sum of the values of step 17.

19. Fractional Loss

The fraction of final strength lost in each weapon
category is obtained by dividing the results of step 18

by those of step 14.
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20. Nunmber of Assets Lost by Each Category

Finally, the values of step 19 are nultiplied with
the initial nunber of assets of this assessnment cycle
given in step 1. The results are the nunber of assets
| ost by each weapon category in this assessnment cycle
which is defined for this canpaign analysis as one day.
The final strength of the cycle is then obtained by
subtracting step 20 from step 1, which are the starting

nunbers for the next cycle.

C. GENERAL CAMPAI GN ANALYSI S MODEL ( GCAM™)

The General Canpaign Analysis Mdel (GCAMY was
devel oped by Systenms Planning & Analysis, Inc. for N-81
for conducting canpaign analyses for the Departnent of
Def ense (DQD) . It provi des good visualization of the
si mul ati on.

GCAM™ devel oped by Systems Planning and Analysis,
Inc., consists of three major conponents. They are
Conditional Object Oriented Meta-Language (COOML™),
Obj ect Manager ™, and General Analytic Mdeling Environment
( GAVE™) . Model s and sinulations are witten in a high
| evel nodeling |anguage, COOML™ which allows building

obj ects and conditional instructions for the sinulations.
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Obj ect Manager ™ serves as the text editor for COOML™ It
is the working environment that runs scenarios by
creating sets of instructions in COOML™ A C++ Mnte-
Carlo sinulation engine, GAME™ the GCAMM sinulation
engi ne, evaluates COOML™ instructions [Ref. 19].

A one-week introduction course at the headquarters

of Systems Planning & Analysis, Inc. at Alexandria, VA,

enabl es the GCAM™ user to start working with the system
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I'V. SCENARI O, OPERATI ONS PLAN, AND FORCES

A. SCENARI O

Four of the five options nentioned in Chapter |I—the
“Al bania Option,” the “Hungary Option,” the “Macedonia
Option,” and the “Montenegro Option,”—which were under

di scussion during the NATO air canpaign in spring 1999

[Ref. 6], had one fact in comon: they planned an
invasion into Serbia, including Kosovo, from a single
nei ghboring country of Serbia. The fifth option, an

ai rborne operation, was seen as a first phase before
| aunchi ng one of the |land options [Ref. 6].

1. An Earlier Study

Preceding this analysis, the author participated in
a study of a single-entry invasion (“Hungary Option”) of
Serbia [Ref. 20]. In order to determ ne a benchmark for
the heterogeneous-force serial acquisition nodel, the
authors of that study first enployed a single-sector
force ratio nmodel with Dupuy’s approach [Ref. 21 and 22]
for equi pnment | osses. The nodel itself was an aggregated
conbat nodel, which wutilized heterogeneous-force kil

rates and serial acquisition; it was built with a Visua
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Basic macro that ran behind a M crosoft Excel spreadsheet
[ Ref. 20].

Both the Dupuy single-sector force ratio nodel and
t he heterogeneous-force serial acquisition nodel provided
simlar estimates for the length of time and nunmber of
| osses to conplete the first canpaign phase (seizing
rivers Sava and Danube beside Belgrade) of an Allied
attack into Serbia out of Hungary. The two attacking
NATO divisions reached the objective for the exam ned
phase in less than a week, but the nunber of NATO s
| osses was relatively high (for details see [Ref. 20]).

The overall conclusion was the reconmendation for a
different strategic approach: relating to the results of
the actions in World War 1, NATO would be recommended to
open up a second and even third front by attacking out
of other Serbia s neighboring countries. That m ght
force Serbia to split up its forces and thus reduce

friendly casualties.

2. Study of the German Invasion of Yugoslavia in
1941
In World Il, on 6 April 1941, Germany |aunched its

attack into Yugoslavia with 33 divisions from Bul gari an,

Hungarian, and Romanian territory (see Figure 4.1 next
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page.) Supported by heavy air raids on Belgrade, this

was a new display of “Blitzkrieg” [Ref. 10]. At a very
early stage of that canpaign, the Yugoslavian Air Force
was defeated—before it could conme to the nation's
def ense [Ref. 11].

The German plan called for an incursion from

Bul garia by the 12'" Army, which would aim southward to

prevent possible Greek assistance to the Yugoslavs. Two

days later, the 1 Panzer G oup would |lead north toward

Ni s and Bel grade, where it would be joined by the 2" Arny

and other wunits (from Italy, Hungary, and Germany—

attacking fromthe North.)
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Figure 4.1. In April 1941, Yugoslavia was defeated by a

German attack in less than two weeks (after [Ref. 10]).

The plan worked snmoothly, and there was little
resistance to any of these attacks, |aunched between
April 6

and 17. On April 17, an arm stice was signed [Ref. 11].

Germany lost only 151 nen in the entire 11-day
canpai gn due to its superior equipnment and the strategic
approach [Ref. 11]. Additionally, internal dissension
anong the various Yugoslavian states aided Gernany.
Anot her factor in Germany’'s favor was the defender’s use
of an ineffectual cordon depl oynment that was no match for
the strength and nunbers engaged agai nst them Finally,
Germany’s air superiority, including the early defeat of
t he Yugosl avian Air Force, conpleted the case [Ref. 11].

3. The Scenario

The scenario of this canpaign analysis is based on
t he above nentioned results of the preceding study, the

evaluation of mlitary history, and the fact that in
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Spring 1999 the nost discussed ground forces canpaign
scenario (in open sources) was that of a conbination of
at least two options [Ref. 6]. Thus, the scenario chosen
for this thesis reflects the conbination of t he
“Macedonia Option,” the “Mntenegro Option,” and the
“Al bania Option;” i.e., the invasion into Kosovo and
sout hern Serbia out of the Former Yugoslav Republic of
Macedoni a (F.Y.R. O M, in t he foll ow ng cal |l ed
Macedoni a), Montenegro, and Al bani a.

The chosen scenario does include a principle build-
up phase of NATO forces in Albania, Macedonia, and
Mont enegro for two reasons. First, unlike the build-up
phase for “Desert Shield” and “Desert Storni (Gulf War
1990-1991) the training of the forces scheduled to go
into action will be conducted in the respected hone
countries due to political and organizational reasons
[ Ref. 23]. The deploynment then wll serve a pre-
determ ned political escalation which enhances the
deterrence by creating increasing political pressure on
Ser bi a. Secondly, the following political assunptions
assume that this phase wll already have sone conbat
el ements—+represented by partisan actions of Serbian

el ements in Montenegro.
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Al bani a and Macedonia provided their territory as a
starting base for the KFOR (Kosovo Force) operation,
which followed immediately after NATO s air strikes in
June 1999 [Ref. 24]. Thus, a partisan warfare threat on
their territories is not assumed.

NATO nenmber Greece, though in opposition to the NATO
engagenent in that region due to an old conflict wth
Macedoni a, has been supporting the KFOR as well [Ref.
24] . Thus, no actions against NATO troops on G eek
territory is included.

Since the break-up of the fornmer Yugoslavia in 1992,
the Republic of Montenegro has been under the rule of the
Republic of Serbia in the remainder of Yugoslavia. Due
to the Serbian pre-dom nance, tensions have steadily
increased. In preparation for the defense against NATO s
air canpaign, many Montenegrin reservists did not follow
their conscription into the Serbian forces [Ref. 25].
Additionally, the nunmber of armed incidents between
Mont enegrin police forces and regul ar Serbian forces had
significantly I ncreased Si nce 1998 [ Ref . 26] .
Repeat edly, NATO had to calm the Montenegrin governnent
to prevent a public plebiscite about a secession from

Serbia [Ref. 25]. Recently, runors have occurred that a
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new constitution has been pepared in Belgrade, because
the present constitution theoretically allows Montenegro
to secede from Serbia after a positive public plebiscite
[ Ref. 27]. Many anal ysts assunme that Montenegro woul d
secede before a NATO |and canpaign, so that they would
not end up on the defeated side and, furthernore, so that
they could fulfill their independence aspirations [Ref.
25].

Thus, the author has added the “Montenegro Option”

to the “Al bania Option” and the “Macedonia Option.”

B. THE TERRAI N

In general, the southern part of fornmer Yugoslavia
is a nountainous region wth a varied appearance.
Densely wooded, wundulating, and nountainous terrain in
the North changes to treeless, arid, and to karst
devel oped chal ky plateaus in the South. Some mmssifs
even gain alpine elevations [Ref. 28]. The topography is
as follows: arable land 36% woodl ands 29% pasture |and
21% and other 14% [ Ref. 28].

In 1991, Kosovo had a population of 1.96 mllion
people [Ref. 28]. Its 10,887 knf made up 10.7% of the

territory of the former Yugoslavia [Ref. 28].
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The northwestern area of Kosovo is characterized by
the two wi de basins of Kosovo Polje (500 knf) and Metohija
(600 knf) on 500 m (NN) and the to karst devel oped
mountain range on 500 - 1400 m (NN) in between (see
Figure 4.2 at the end of this chapter). Only three other
basins occupy the small open terrain: in the northeast,
Little Kosovo (80 knf); in the east, the Gnjilane Basin
(400 knf); and in the center, the Drenica Basin (1,200
knf) [Ref. 29]. The Kosovo area is surrounded by chal ky
massifs which reach an elevation of nore than 2,500 m
(NN): Kopaonik in the North, Crna Gora in the Southeast,
Sar Planina in the South, and the Albanian Alps in the
West [Ref. 28]. These ridges of nountains are punctuated
only by a very limted nunber of passes and rivers,
t hrough which access into Kosovo on roads is possible
(see Figure 4.2 at the end of this chapter).

Kosovo has sone 1,500 settlenments. Fifty percent of
the population lives in small settlements (up to 10, 000
people). The larger cities are Pristina (above 100, 000),
Prizren (70,000), Pec (60, 000), Kosovska M trovica
(58, 000), D akovica (46,000), and Gnjilane (40,000) [Ref.

29] .
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The road network in the southern part of forner
Yugoslavia is only noderately devel oped. The main roads
are asphalt roads, while nmany mnor and nountain roads
are gravel roads only. Due to snowdrifts, many nountain
passes and high-altitude roads are closed to traffic
duri ng wi nter tine. The two main southward routes
Bel gr ade- Ni s- Skopj e( Macedoni a) - Thessal oni ki (G eece) and
Bel gr ade- Podgori ca( Mont enegr o) - Kot or (Mont enegro) do not
| ead through Kosovo (see Figure 4.2 at the end of this
chapter).

The rail network in the sanme area is also not well

devel oped. In 1997, only the two main railways
sout hwar ds, Bel gr ade- Ni s- Skopj e( Macedoni a) —
Thessal oni ki (Gr eece) and Bel grade- Pri boj -
Podgori ca( Mont enegro) - Bar (Mont enegro), were electrified
[ Ref. 28]. But, all mnor railways have been sw tched
over to the European rail standard gauge, |ike the nmain
rail ways. The terrain |limts the capacities of the
routes (see Figure 4.2 at the end of this chapter). For

exanple, the main railway Belgrade-Bar(Mntenegro) is a
476-km single-track railway with 234 bridges; 24% (114

km) of its length consists of tunnels [Ref. 28].
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C. OPERATI ONS PLAN

The chosen overall concept of operations (CONOPS)
for a NATO canpai gn on the Bal kans, which includes ground
forces, Is divided into four phases [Ref. 6] : a
depl oynment phase (deploynment of NATO troops in assenbly
areas close to the ports of enbarkation), a forward
depl oynment phase (deploynent of these troops close to
Serbia’s borders), an air canpaign (air strikes in
preparation of the |land canpaign), and a ground canpaign
(attack of NATO ground forces into Kosovo).

An air canpaign in preparation for a ground forces
canpaign is I|limted to tactical targets in southern
Serbia and Kosovo. Destroyed infrastructure would sl ow
advanci ng NATO forces and, thus, increase casualties.

The CONOPS i ncl udes t he engagenent of four
di vi si ons. Based on the availability of data and the
efficiency of the operational approach, the author has
chosen one division from each, Germany (GE), France (FR),
the United Kingdom (UK), and the United States of Anerica
(US). The basic idea of the operations plan (OPLAN) for
each division is as follows (see Figure 4.3 at the end of

this chapter).
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The US division is assigned to Montenegro. Fromthe
assenmbly area (AA) around the port of enbarkation (POE)
Bar (Montenegro), the forward assenbly area (FAA) in
eastern Montenegro is reached evenly by railway and road.
For the ground canpaign, the US division is tasked to
seize the northwest area of Kosovo (80 km advance
di stance) and sinmultaneously to be prepared to secure
NATO s left flank against possible Serbian attacks from
t he north.

The POE for the FR division is Durres (Al bania).
From that AA the FAA in northeast Albania is reached by
rail way, but nmostly by road. Wthin the attack
framework, the FR division is to seize the southwest area
of Kosovo (30 km advance di stance).

Due to the large capacity of the NATO harbor
Thessal oni ki (Greece), both the UK division and the GE
di vision have it as a common POCE. The UK division s AA
is located west of this POE from where the FAA in
nort hwest Macedonia is reached by railway. The UK
division is then tasked to attack north and seize the
sout heast area of Kosovo (50 km advance di stance).

The GE division has its AA north of the Geek POE

The FAA in northeast Macedonia is reached nostly by
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railway. For the ground canpaign, the GE division is
tasked to seize the northeast area of Kosovo (80 km
advance distance) while sinmultaneously being prepared to
secure NATO s right flank against possible Serbian
attacks fromthe north and northeast.

In conpliance with NATO s concept of pre-determ ned
escalation [Ref. 30], wevery phase of the CONOPS is
intended to increase the political and mlitary pressure

on Serbia in order to nmaintain the possibility of

reaching the overall goal wthout the use of mlitary
force. 1In analogy to the actions in Spring 1999, the air
canpai gn and ground forces canpaign will be |launched only

with the consent of all 19 NATO nenbers. For this study,
that consent is assuned, as well as the fact that the
depl oyed NATO forces are fully equipped and adequately
trained—i ke for “Desert Storni (GQulf War 1990-1991)

[ Ref. 23] —before the attack is | aunched.

D. BLUE FORCES (NATO)

Thi s canpai gn analysis is conducted on the same NATO
command | evel as the actions in spring 1999: the Suprene
Allied Commander Europe (SACEUR) |evel. Thus, the

resolution for the Blue Forces (NATO is the |level of
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divisions and that for the Orange Forces (Serbia) is the
arny |evel.

The maneuver element provided by France is the 2¢
(FR) Arnored Division, which is divided into two arnored
regi ments, three nechanized infantry reginents, a
reconnai ssance squadron, an arnored anti-tank squadron,
and a self-propelled artillery reginent [Ref. 31 and 32].
For details see Annex A.

Germany goes into theater with its 7" (GE) Arnored
Division, wth one arnmored brigade, two nechanized
infantry brigades, a self-propelled artillery reginent,
an arny air defense reginent, and a reconnaissance
battalion as its assets [Ref. 33 and 34]. For details
see Annex A.

The United Kingdom provides the 1° (UK) Arnored

Di vi si on, with three arnored Dbrigades, a division
artillery group (consisting of artillery and air defense
assets), an arnored reconnaissance reginment, and an
aviation reginment [Ref. 35 and 36]. For details see
Annex A.

The United States of Anmerica provide their I* (US)
Infantry Division (Mech), which consists of three

mechani zed brigades, one aviation brigade, a division
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artillery element, and an air defense battalion [Ref. 37

and 38]. For details see Annex A

E. ORANGE FORCES ( SERBI A)

The Serbian Arny consists of three armes with eight
arnmy corps, three task forces, and several air defense
and artillery wunits. Additionally, a Special Forces
Corps (only in peace tine wunder arny conmand) and a
corps-sized Bel grade Defense HQ is available (see ANNEX
B) [ Ref. 39].

The inventory data for Serbia’ s equi pnent (see ANNEX
B) show that only a small fraction of forces consist of
nmodern equi pnment [Ref. 40, 41, and 42]. This wll be
taken under consideration with the respective weapon
scores in the nodel; the old T-34 tanks in Serbian depots
are not included (see Annex B) because the probability of
its engagenent is quite low due to the |lack of trained
personnel and the | ack of spare parts.

The terrain wth its nountainous, rugged, and
channeling character allows anmbushing and in general
cl ose-range fighting. On these cl ose ranges, old weapons
are effective and therefore a threat even to nodern

mechani zed weapon systens, especially, if enployed in an
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eneny’s flank or back. Thus, the old recoilless rifles
are included (see Annex B).

There is an enornmous difference in the nunber of
peacetinme and wartinme troops in the Serbian forces [Ref.
39]. On NATO s side, only fighting troops are counted.
The respective nunmber on the Serbian side is high because
it is realistic and prudent to assume that Serbia wll
use the NATO build-up and deploynment phases for a
nmobilization as extensively as possible. Furt her nore,
the security, paramlitary, and police forces, which are
not part of the regular arny forces [Ref. 39] —but have
al nost the sanme strength as the entire regular Arny—are
reflected in those high nunbers. The actual nunbers of
fighting troops is derived by using the relation of 1:16
for fighting troops:strength (i.e. for every fighting
soldiers, 16 soldiers are needed for conbat support,
| ogistics etc.); this relation is with up to 1:20 even
hi gher for NATO forces [Ref. 15].

The three Serbian arny corps are |located as foll ows
[Ref. 39]: 1°° (SER) Arnmy is located in the area north of
Sava- Bel gr ade- Danube, 2" (SER) Army in southwest Serbia
and Montenegro, and the 3% (SER) Army in southeast

Ser bi a. It is assunmed that during NATO s preparation
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phases the 2" (SER) Arny will |eave Mntenegro—+eaving
some elenments behind which mght conduct anbushing on
NATO supply routes— and, together with the 39 (SER)
Arnmy, will prepare for defense in nountai nous Kosovo and
sout hern Ser bi a. A NATO surprise attack can be excl uded
since the requested tine and the extent of t he
preparations do not allow a deception of the Orange
Forces about the strategic approach. The 1° (SER) Arny
is expected to be available as a strategic reserve in the
area around Belgrade while sinultaneously providing a

m nimal protection force at Serbia’s border to Croati a.

F. OPPOSI NG FORCES

Based on the preceding operational facts, the
approach for the opposing ground forces is as follows:
the US and the FR division will have to cope with the 2™
(SER) Arny in western Kosovo. For the nodel it 1is
assunmed that both the US and the FR division will have to
deal each with half of the strength of the 2" (SER) Arny.
The GE and the UK division will have to deal with the 3"
(SER) Army in eastern Kosovo. In this area, it is also
assunmed that both the GE and the UK division will face

hal f of the 3'® (SER) Army asset inventory number.
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Al t hough the US division and the GE division have to
prepare contigency plans for securing NATO s northern
flank, it is not assunmed that the 1 (SER) Arny will be
enpl oyed sout hwar d. Its engagenent against NATO forces
is excluded as |long as NATO des not proceed north for
Bel grade, the core area for the present regine.

The asset nunmbers for the opposing forces, as well

as the values for weapon category scores, force

mul tipliers, si tuati onal mul tipliers, and short age

multipliers are listed in Annex C.
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Figure 4.2. Traffic devel opment in southern Serbia,
Kosovo, and Montenegro is very I|imted due to the

extensively dissected terrain (after [Ref. 28]).
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Figure 4.3. The NATO concept of operations is based on
four divisions, one each provided by France, Gernmany, the

United Kingdom and the United States of Anmerica.
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V. RESULTS, ANALYSIS, AND CONCLUSI ONS

A. THE GCAMM MODEL

The GCAMM sinulation was used for analyzing the
depl oynent phase and the forward deploynent phase. |t
shows that the force build-up of the four NATO divisions
in the assenbly areas (AA around the ports of
enbar kation (POE) can be conpleted within three weeks
This does not include a preceding preparation of the
harbors with its unloading facilities. Furthernore, the
forward deploynment from the AA into forward assenbly
areas (FAA) close to Kosovo’'s borders is possible within
one week. This again does not include any preparation of
the infrastructure. Since the four divisions conduct
this forward deploynent with different transport neans, a
coordination time franme of at |east five days would be
necessary to enable NATO to launch its ground attack into
Kosovo coordinatedly with all available forces as soon as
t he FAA are reached.

Due to the assumed political and mlitary situation,
the sinulation underlines that the US division has to be
prepared to defend its deploynent and supply routes

agai nst anmbush acti ons. The recomendation for the
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deci sion naker would be to deploy security forces along
t hese routes which are not part of the attacking units.

Al though this simulation includes only the prelude
phase for the ground forces canpaign (no real firefights
bet ween | arger units yet), the coding was extensive (see
Annex D). It has turned out that the use of GCAM for an
initial mlitary decision—udsually as a reaction to an
uprising crisis under tinme and political pressure—s too
ti me consum ng. GCAM™ is better used when fundamental
deci sions have been made and nore detailed answers are

needed for further specific planning purposes.

B. THE RAND SFS MODEL

The results of this canpaign analysis’ base case are
di scour agi ng. No NATO division conmes close to its
obj ective because the inventory nunber of infantry
assets—which include troops—fade down to zero nmuch
earlier. This is not acceptable, even under the rule of
t hunb that anmong casualties the relation between the dead
and wounded is 1:3 [Ref. 15]. The GE division reaches a
stalemate (i.e. has to change into hasty defense) after

24 km on day 5, the UK division after 16 km on day 4, the

65



US division after

after

33 km on day 5,

and the FR division

8 kmon day 3 (see Figure 5.1 bel ow).

FEBA Advance
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20 US: after 33 of 80 km (41% on Day 5
60 GE: after 24 of 80 km (30% on Day 5
50 UK: after 16 of 50 km (32% on Day 4
40 FR. after 8 iof 30 :km (27% on:Day 3
30
20
10 —

%é/

1 2 3 4 5 6 Day
[ Number ]
Figure 5. 1. The base case shows that if Serbia has all

AT assets available and uses them effectively, the NATO

di vi sions wouldn’'t seize their
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The fact that this outcone is driven by the weapon
category “infantry assets”—for which Serbia has high
nunbers and which reflect the inclusion of the security,
param litary, and police f orces—suggest s t hat a

significant increase of the infantry asset nunbers in the

four NATO divisions would change the result. But this is
not the case. Even the tripling of the infantry assets
still results in wunsatisfactoring outcones. The GE

division then has to abort the attack after 28 km on day
5, the UK division after 21 km on day 5, the US division
after 43 km on day 6, and the FR division after 12 km on

day 4 (see Figure 5.2 below).
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Figure 5. 2. Even with tripled infantry assets, the NATO
divisions don’t seize their objectives if Serbia has al

AT assets avail abl e.

The next step of the analysis is a closer |ook at
the scores and nultipliers of calculation steps 1 to 9 of
the SFS nethodol ogy. G ven that the values for asset
scores, situational category nultipliers, and shortage
category multipliers—eobtained from RAND sources [Ref. 16

and 18] —are realistic, a consideration about the force

mul tipliers nust be made. The force multipliers mainly
refl ect the level of training, cohesi veness, and
nationality [Ref. 16] of a unit. Since the scenario is

an invasion—after a sufficient training phase for both
attacker and defender—+t is not realistic to assune that
the values of the force nultipliers on the NATO side
woul d be higher than on Serbia' s side. Rat her, these
val ues m ght be higher for Serbian units whi ch—~#ptivated
by a lasting propaganda that refers cleverly to historic
events—defend its own territory. Furt hernore, exanples

fromrecent mlitary history (e.g., the Fal klands War in
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1982, the @lf War in 1991) indicate that there are,

within one nation's forces, different categories of

t raining, cohesi veness, and notivation already on
battalion |evel. Since the resolution of this canpaign
analysis is division or arnmy level, no significant

difference between NATO s and Serbia s force multipliers
is feasible. The author applied a difference of 50%
(i.e. force nmultiplier NATO equals 1.0, that of Serbia
equals 1.5) with no significant influence on the outcone.

Finally, it turns out that the nunmber of anti-tank
(AT) assets is the key elenment for the defender. I n
conjunction wth its situational category nultiplier
(approxi mately three tinmes higher for the defender due to
the terrain and the type of battle), this nunber is nore
than 10 tinmes higher on Serbia's side than on the NATO
si de. The author would like to remnd the reader that
t he enornous nunber of Serbia’s AT assets results from
recoilless rifles.

An analysis wthout the inclusion of Serbia's
recoilless rifles results in a successful NATO ground
forces canpaign, as shown in Figure 5.3 bel ow The GCE,

UK, and US division seize their objectives in |less than a
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week; parallel, the FR division ends up close to its

obj ective before the casualties increase exponentially.
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Figure 5.3. The success of the NATO ground forces

canpai gn depends on Serbia s access to AT weapons.

Still unsatisfatory, though, are the high nunbers of
| ethal casualties for NATO. The GE division counts 1194
casualties in the category “infantry assets”, which by
t he above nentioned rule of thunb of 1:3 [Ref. 15] are
298 lethal casualties. These are 20.7% of the infantry
asset strength and—given that Germany, like the three
ot her nations, is in theater with 20,000 troops—2.5% of
the overall strength. The UK division has 1003 infantry
asset casualties, resulting in 250 Ilethal <casualties
which are 20.4% of the infantry asset strength and 1.3%
of the overall British strength. The US division suffers
432 casualties, i.e. 108 lethal casualties. Thus, these
US losses are 14.9% of the infantry asset strength and
0.6% of the overall strength. Finally, the FR division
has 829 casulties resulting in 207 |ethal ones. These
are 21.0% of infantry asset strength and 1% of all FR

troops in theater. The overview of NATO s casualties
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which add up to 3,458—From which 863 are |ethal —s

shown in Table 5.4 bel ow.

Days km Casualties Lethal Leth. Cas.in % Leth. Cas. in

[of max. km] Casualties of Inf. Assets % of Strength
GE 6 78 [80] 1194 298 20.69% 1.49%
UK 5 47 [50] 1003 250 20.42% 1.25%
us 5 84 [80] 432 108 14.88% 0.54%
FR 4 25 [30] 829 207 21.02% 1.04%

Table 5. 4. The casualties on NATO s side are relatively
high even in the case where the NATO divisions seize

their objectives.

Thus, the first MOE—ninim zing friendly casualties—
—+s not fulfilled while the second one—successfully
endi ng the canpai gn as soon as possible—+s fulfilled.

It is now up to the mlitary decision |eader to draw
conclusions and make recomendations for the political
l evel . On the one hand, due to the tinme line of the
preparation phase, serviceability of older equipnent and
the availability of the respective well-trained personnel
cannot be negl ected. On the other hand, due to its
t echnol ogi cal superiority, NATO can foresee effective

count er - measur ement s in its operations pl an—e. g.,
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reinforcement of artillery and nortar conponents—to
mnimze the effectiveness of these types of weapons.
Additionally, to further reduce the nunber of casualties,
ot her NATO nations mght be requested to reinforce the
four divisions with infantry-heavy units.

The tactical approach of the attack mght also be
adj ust ed. The faster the attack can be advanced, the
|l ess effectively can these old AT weapons—which need
cl ose-range and only slow noving t ar get s—engage
mechani zed forces. Thus, a strong engineer support
el ement for the attacking units must be as close to the
spear heads as possi bl e. In addition, air reconnai ssance
must focus on barriers in the depth of the battle field—
heavily favored by the nountainous and channeling
terrain, which sinultaneously suppresses outflanking and
the support for and from neighboring units—as early as
possi bl e. Ai rborne breaching forces can further ensure
that the attack does not slow down. Furt her nor e,
airborne troops (e.g. 82" (US) Airborne Division, 101%
(US) Air Assault Division) are able to seize and secure
key infrastructural targets—+ike bridges or tunnels—to

guarantee the quick advance of the attacking forces.
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Close air support (CAS) and the availability of
attack helicopters can secure the flanks of advancing
t roops. Additionally, aerial strike forces have to
engage all southward advancing units of the 1° (SER) Arny
to prevent them from further changing the force ratio to
t he di sadvant age of NATO

A clearly structured spreadsheet containing the SFS
met hodol ogy could be created in a reasonable anmount of
tine. The advantage is the fact that the nunbers and
val ues can be changed w thout the need to create a new
code. Thus, a sensitivity analysis starting from a base

case can be done easily with this created tool.
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VI. SUMVARY AND RECOMVENDATI ON FOR FURTHER WORK

This canpaign analysis wanted to evaluate the

out cone
of a NATO ground forces canpaign in Kosovo—taunched in
order to end ethnic cleansing in Kosovo and to coerce
Serbian forces to wthdraw from Kosovo. Based on
uncl assified data, the level for this canpaign analysis
was that of the Supreme Allied Commander Europe (SACEUR)
Thus, the resolution level on NATOs side was the
division level and that on Serbia' s side the I|evel of
arm es. Si mul t aneously, a guerilla warfare elenent was
i nt egr at ed. This canpaign analysis focused on ground
forces, so air support was not added.

Besides the tactical results, the devel oped nodel
shoul d serve as a starting point for the devel opnment of a
deci sion support tool for joint contingency planning on
the division | evel and higher.

For the nodel, the situational force scoring (SFS)
met hodol ogy, devel oped by RAND, was chosen. The deci sion
was driven by the fact that the docunentation for this
met hodol ogy is <clearly structured. Furthernmore, the

respective data for the equipnment used in this scenario
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was avail able in the docunentation and could be conpl eted
by updates on RAND's web site. A possible further study
nm ght conpare this analysis’ results with those gai ned by
usi ng the nmet hodol ogy and sources of the Dupuy Institute.

The original i dea of i npl ementing the chosen
met hodol ogy in GCAM™ was feasible at the time of the
deci sion. During the process, though, it has turned out,
that GCAMM is better suitable for a longer and nore
detail ed anal ysis process. Nevertheless, to indicate its
capability, GCAM™ was used to determine constraints for
the pre-war phases considering partisan warfare anong
ot her factors. Eventually, the core of the canpaign
anal ysis was supported by a spreadsheet containing the
nodel with the inplenmentd SFS net hodol ogy.

The operational scenario for this canpaign analysis
was based on the results of a proceding study and the
study of the Balkan’s mlitary history in Wrld War ||
Recently published sources [Ref. 43] underline the
realismof the chosen scenari o.

A key factor for warfare on the Balkans is the
terrain. It prevents nechanized forces from displaying
its high-tech based superiority and enables the defender

to withstand supposedly superior equipped enenies. |t
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even allows the defender to use rather old equipnment
effectively.

Al t hough the operational approach  successfully
divides Serbia s forces, a NATO ground forces canpaign
in Kosovo wll only be successful, if tactical and
t echnol ogi cal measures can reduce significantly the
def ender’s use of AT weapons. Even then, the casualties
on the attacker’s side are relatively high and can only
be further decreased by a massive use of high-tech arny
equi pnent, e.g. helo support, artillery and drones. But
t he nmount ai nous and channeling terrain limts the number
of wunits and weapon systens that can sinultaneously
engage the eneny. Additionally, the effectiveness of
close air support (CAS) is also |limted by the terrain
and depends highly on the weather conditions.

Wth the developed spreadsheet—eontaining the
i npl ement ati on of RAND s SFS met hodol ogy—+the basis for a
deci sion support tool for joint contingency planning has
been made. It enables a higher headquarters (HQ to
obtain a quick response on an uprising crisis. Wth this
ki nd of canpai gn anal ysis under tinme pressure, a disaster
later in the field due to the deploynment of m smatching

forces can be avoi ded. For | ater reinforcenents of these

77



forces, nore detailed and tine-intensive nmpdels—+ike
GCAM™—ai ght be appl i ed.

The aut hor suggests further work to be done in three
ar eas. One the one hand, the existing nodel needs to be
refined as far as scores and nodifiers are concerned. On
the other hand, the respective tools for an air canpaign
and a navy canpaign nust be added to reach the goal of
building a tool for joint decision purposes. And
finally, it would be helpful for both the briefing
anal yst and the decision maker to have a visualization

tool for the spreadsheet results.
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